Determination of lipid bilayer/water partition coefficient of new phenothiazines using the second derivative of absorption spectra method.
The partition coefficients (K(p)) between lipid bilayer of phosphatidylcholine (PC) vesicles and buffer for five new phenothiazines were determined using the second derivatives of ultraviolet absorption spectra. The lambda(max) of absorption band for each of the investigated phenothiazine derivatives (PDs) was shifted to the longer wavelengths in the presence of PC vesicles with increasing of lipid concentration. As a result of light scattering in liposome suspension no isosbestic point could be observed in absorption spectra. However, the background signal could be eliminated using the method of second derivative of absorption spectra. In the second derivative of absorption spectra two isosbestic points were observed. Changes of intensity (Delta D) of second derivative of absorption spectra at the lambda(max) (wavelength of absorption maximum for drug in buffer) caused by the increase in lipid concentration were measured for set of phenothiazine derivatives. K(p) for these drugs were calculated from the relationship between Delta D and lipid concentration. The K(p) values for all studied phenothiazine derivatives are in the order of magnitude of 10(5) and they increase about 1.7-fold when length of the alkyl phenothiazine chain was enhanced by addition of the each next one (-CH(2)) group. Substitution of -H atom by -CF(3) group at position 2 of phenothiazine ring results in 3.5-fold increase in K(p) values.